Voltage-sensitive dyes measure potential changes in axons and glia of the frog optic nerve.
Changes in dye absorption and fluorescence produced by electrical stimulation were measured in frog optic nerves stained with voltage-sensitive dyes. Following a single maximal stimulus applied through a suction electrode, the change in transmitted light intensity consisted of two components: one representing an axonal compound action potential and the second a slow depolarizing afterpotential which appeared to arise from the glial cells. The following results support this interpretation: during a train of stimuli the depolarizing potentials sum and can exceed 80% of the initial spike amplitude while the spike amplitude itself remains essentially constant. Thus, the axons cannot have undergone significant depolarization during the train. Optical recordings with simultaneous microelectrode recordings from the glial cells indicate that the change in glial membrane potential during the train has a time-course similar to that of the slow optical response. We conclude that voltage-sensitive dyes can monitor potential changes in both neurons and glia.